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1. Introduction and Background Information

1.1 Purpose

Blasland, Bouck & Lee, Inc. (BBL) prepared this Contamination Assessment Report (CAR) to document an
investigation associated with a discharge of diesel fuel at the Hamaca Hawk Missile Site, located on Government
Road in Key West, Florida. The Hamaca Hawk Missile Site is part of the U.S. Naval Air Station (NAS) Key West.
The Florida Department of Environmental Protection (FDEP) facility identification number for the site is No.
449402036.

The purpose of the Contamination Assessment (CA) was to determine the degree and extent of potential soil and
groundwater contamination by petroleum product resulting from the discharge of an unknown quantity of fuel, and
to determine the factors controlling contaminant migration. BBL personnel performed the assessment in
accordance with Florida Administrative Code (FAC) Chapter 62-770 and FDEP's Guidelines for the Preparation
of Contamination Assessment Reports for Petroleum Contaminated Sites (October, 1989).

Pursuant to Contract Number N62467-94-D-2762, the United States Navy (USN) authorized BBL to initiate
contamination assessment activities at the site on May 27, 1997. These activities were conducted in June, 1997,
The CA field investigation consisted of installing 10 soil borings, constructing three monitoring wells, measuring
groundwater elevations in the monitoring wells to determine the groundwater flow directions, conducting field and
laboratory analyses of soil and groundwater samples, and conducting a potable well survey. Field screening of soil
samples was conducted using an organic vapor analyzer (OVA). This report presents a summary of these activities,
results of the soil and groundwater quality assessment, and recommendations for No Further Action.

1.2 Site Location and Area of Investigation

The Hamaca Hawk Missile Site is located on the U.S. NAS Key West property, on Government Road in Key West,
Monroe County, Florida. The site is located specifically at latitude 24° 33" and longitude 81° 45', as referenced
on the Key West, Florida, U.S. Geological Survey (USGS) topographic quadrangle map (Figure 1-1).

The former tank area is on an unpaved parcel of land approximately 45 feet by 45 feet in area, that appears to have
been created from fill. There is a fairly sharp drop of approximately 3.5 to 4 feet to the surrounding pond area.
The former diesel tank area is bounded on the north by a roadway and further north by bermed areas, to the east
by an abandoned maintenance garage, to the southeast by an unpaved former parking area, to the south and west
by a pond. Figure 1-2 shows the site vicinity. The property owned by NAS Key West is bounded to the north and
east by residential areas, to the south by the Key West International Airport, and to the west by park property owned
by the City.

Drainage from the impervious (paved) surfaces is by runoff, predominantly toward the pond areas to the south and
west of the former tank area. No visual evidence of petroleum spillage was present on the surface water in the pond
during any of the site visits by BBL, and none has been reported by Navy personnel. Drainage from the permeable
surfaces is through direct infiltration of water through the soils.

No underground utilities are present in the vicinity of the former AST site. Aboveground piping for electric lines
parallel the southern boundary of the former tank area, but are not in use. The lines run to the former missile launch
sites.

BLASLAND, BOUCK & LEE, INC.
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1.3 Site History

The site had one 2,000-gallon steel aboveground storage tank (AST), tank 101, that was removed on April 26, 1996.
All piping associated with the tank was also removed. The soil contaminant levels and groundwater at the site were
above state target levels, according to the Closure Assessment Form dated June 17, 1996. No free product was
present, however; a groundwater sample collected from a temporary monitor well indicated 9 micrograms per liter
(ng/L) ethylbenzene, 3 pg/L acenaphthalene, 4 pg/L fluorene, 48 pg/L total naphthalenes, and 4 pug/L, phenanthrene.
A copy of the Closure report is provided in Appendix A.

The Hamaca Hawk Missile site had a second diesel fuel AST (500 gallons capacity) which was removed from the
site at the same time as the 2,000-gallon AST. Groundwater and soil testing at the 500-gallon AST indicated that
no contamination was present. The 500-gallon AST was located approximately 180 feet to the northwest of the
2,000-gallon AST site. No further investigation was performed at the 500-gallon AST and none is recommended.

1.4 Regional Geology and Hydrogeology

The Florida Keys are located in Monroe County at the southern tip of the Florida peninsula. Monroe County can
be divided into two distinct zones: the portion on the mainland of Florida, and the Florida Keys, which stretch 135
miles from the mainland to the southwest. The Florida Keys are composed of numerous small islands (keys). The
land area of the Florida Keys totals approximately 105 square miles.

Little information regarding the regional geology and hydrogeology of the lower Florida Keys is available;
however, several publications were obtained which included some information on the Florida Keys. These
publications are referenced in Section 4 of this report.

The climate of the Florida Keys is subtropical to tropical. The Keys receive some of the lowest amounts of rainfall
in Florida. The mean annual rainfall in Key West is 25 inches per year (FGS, 1986).

1.4.1 Regional Geology

The Florida Keys are divided into the upper Keys and the lower Keys. The upper Keys, from Key Largo to Big
Pine Key, are composed mainly of the Key Largo Limestone, a dead Pleistocene coral reef. The lower Keys, from
Big Pine Key to Key West, are composed of the Miami Limestone, which is sometimes called the Miami Oolite.
The Miami Limestone is typically a white, sandy oolitic limestone reaching a maximum thickness of 40 feet. The
Miami Limestone is underlain by the Key Largo Limestone, which is considered bedrock. The thickness of the Key
Largo Limestone varies from approximately 75 to 200 feet.

1.4.2 Regional Hydrogeology

Two aquifer systems are present beneath Monroe County, the surficial aquifer system and the Floridan aquifer
system. These aquifer systems are separated from one another by the Hawthorn confining zone. The top of the
Floridan aquifer is estimated to be at least 800 feet below land surface (BLS). However, in south Florida the
Tamiami Formation acts as a confining unit. The Tamiami Formation is composed of limestone, clay, and marl,
and forms the upper part of the basal confining unit of the surficial aquifer. The depth of the Tamiami Formation
in the lower Keys is estimated to be approximately 200 feet BLS.

BLASLAND, BOUCK & LEE, INC.
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The surficial aquifer system is present beneath all of the keys, however, on most of the keys the aquifer contains
salt or brackish water. The water quality of the Floridan aquifer system is poor throughout all of Monroe County
and decreases in quality to the south. Total dissolved solids concentrations range from 3,430 to 37,500 milligrams

per liter (mg/L). A Floridan aquifer system well in Marathon, Florida, produced water that was saltier than
seawater.

There is no source of large quantities of potable groundwater in the Florida Keys. Drinking water to the Florida
Keys is supplied by wellfields in Dade County and is delivered by the Florida Keys Aqueduct Authority pipeline
that runs from Dade County to Key West. Desalination plants that produce potable water from seawater provide
backup capabilities. Small lenses of freshwater may exist beneath the larger keys, but these lenses can produce only
very limited quantities of water.

1.4.3 Potable Well Survey

A survey of wells within a one-half mile radius of the site was performed to identify potential users of groundwater
in the immediate area. The Key West office of the Florida Department of Health and Rehabilitative Services (HRS)
was contacted concerning any public or private, potable wells on Key West. HRS indicated that according to their
records, no wells exist on Key West; all potable water is piped in from the mainland via the Florida Keys Aqueduct
Authority.

BLASLAND, BOUCK & LEE, INC.
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2. Site Assessment

2.1 Soil Borings and Monitoring Wells

The field investigation was conducted from June 2, through June 5, 1997. Soil assessment activities included the
advancement of 10 soil borings and field headspace screening of soils to determine the presence and define the
limits of “excessively contaminated” and “contaminated” soils. Groundwater assessment activities included the
installation of three monitoring wells, collection of groundwater samples from the monitoring wells for laboratory
analysis, and determination of groundwater elevations. In addition, lithologic data were collected during soil boring
and monitoring well installation.

Prior to installing soil borings and monitoring wells at the site, an underground utility location check was performed
by NAS personnel by reviewing existing site plans.

All drilling was performed by a certified drilling contractor (Precision Drilling, Inc.). Prior to beginning work and
before installing each soil boring and monitoring well, the drilling rig and associated equipment were
decontaminated by removing loose soil from the equipment, followed by steam-cleaning. Potable water for
steamcleaning was obtained from the fire station at Trumbo Point and Alconox (non-phosphate soap) were used
for decontamination.

2.1.1 Soil Borings

Ten soil borings (SB1 through SB10) were advanced (Figure 2-1) to delineate the extent of soil contamination.
Soil borings were advanced to a depth of approximately 4 to 5 feet BLS with a post-hole digger or truck-mounted
drill rig with a 2-inch by 24-inch stainless steel split spoon sampler. Soil samples were collected from the split-
spoon at 2-foot intervals to a depth of approximately 4 to 5 feet BLS, where the water table was encountered. Rock
and soil types were described by a professional geologist.

2.1.2 Monitoring Well Installation

The rationale for the placement of the monitoring wells was based on the soil screening results and observations
made in the field. Three shallow monitoring wells were installed at the site to evaluate the presence and extent of
hydrocarbon contamination in groundwater (Figure 2-2). The wells were installed under the observation of a BBL
geologist and were constructed to allow for representative sampling of groundwater and free product, if present,
at the site.

Wells MW-1 through MW-3 were installed on June 2, 1997, to a depth of 12 feet BLS using a hollcw-stem auger.
The three 2-inch monitoring wells were constructed to define the horizontal extent and degree of dissolved
petroleum hydrocarbons at the site.

All monitor wells were installed with a 4.25-inch inside diameter (I.D.) hollow-stem auger, and were constructed
with a 2-foot section of 2-inch diameter, Schedule 40 PVC solid casing connected flush to 10 feet of 2-inch
diameter, 0.010-inch slot, Schedule 40 PVC mill-slotted screen. The annular space around the well screens was
filled to 0.5 foot above the screened interval using 30/45 graded silica sand filter media during auger removal.
Approximately 0.5 feet of fine sand was used as a plug to prevent grout from seeping into the filter pack. The
remaining annular space in each well was then grouted to land surface with a neat cement slurry (Portland, Type
I). All wells were fitted with locking caps and locks and contained within flush-mounted, bolt-down, traffic-bearing
manholes.

BLASLAND, BOUCK & LEE, INC,
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A monitoring well completion summary is included as Table 2-1. Monitoring well construction details and drilling
logs are provided in Appendix B. The locations of all monitoring wells are depicted on Figure 2-2.

All wells were developed by purging and surging using a centrifugal pump and reinforced hose to remove fine-
grained sediments. The hose was properly decontaminated and steam-cleaned prior to placement in each well. The
wells were developed until the purge water was visually free of sand and silt. Development water from the wells
was discharged onto the ground in the vicinity of the well.

2.2 Site Specific Geology and Hydrogeology
2.21 Site Geology

Lithologic data about the site were gathered from the soil samples in conjunction with monitoring well installation.
Lithologic descriptions are included with the monitoring well construction details presented in Appendix B.

Based on observations during advancement of the soil borings, the surficial aquifer material can be generally
classified as unconsolidated silty to clayey, white, oolitic lime sand to 12 feet BLS, the deepest unit drilled.

2.2.2 Aquifer Characteristics

Because the groundwater analytical data does not appear to warrant active site rehabilitation, no slug tests were
performed for this CA. However, slug tests performed by BBL at Sigsbee Marina on nearby Dredgers Key resulted
in calculated hydraulic conductivities for the upper surficial aquifer in similar geologic materials to the Hamaca
Hawk Missile Site ranging from 6.5 x 10 feet per minute (ft/min) to 1.31 x 10 ft/min in 12-foot deep monitor
wells (BBL, 1996).

Based on the Sigsbee Marina data, the transmissivity in the surficial aquifer may be estimated using the equation:

T=Kb

Where: T = transmissivity
K = hydraulic conductivity
b = aquifer thickness

Based on literature review, the surficial aquifer thickness is estimated to be a maximum of 200 feet thick (the
maximum depth of the Key Largo limestone). For aquifer characteristic calculations, a thickness of 100 feet was
considered more reasonable for potential impacts by petroleum constituents. The transmissivity of the surficial
aquifer at the site may be estimated to range from 1,872 square feet per day (ft*day)to 3,773 ft*/day in the upper
surficial aquifer.

2.2.3 Aquifer Classification

Chapter 62-520, FAC classifies most aquifers in the state as G-II. A G-II aquifer is for potable water use, with
groundwater having a total dissolved solids (TDS) content less than 10,000 mg/L. Although TDS was not measured
in the groundwater samples collected from this site, groundwater analysis of samples collected by BBL for studies
on other nearby keys revealed TDS concentrations close to or greater than 10,000 mg/L. BBL collected
groundwater samples from three monitoring wells located at the Boca Chica Tank Farm site (BBL, 1996) and
analyzed them for TDS by EPA Method 160.1. Results of the TDS analysis indicated that groundwater samples
collected from one shallow and one deep well contained TDS concentrations of 43,000 mg/L and 37,000 mg/L,
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respectively. One sample collected from a shallow well contained a TDS concentration of 9,100 mg/L. Rule 62-
520.410(1), FAC states that a Class G-III aquifer is one which has a TDS content of 10,000 mg/I. or greater; or
which has total TDS of 3,000 to 10,000 mg/L and either has been reclassified by the Environmental Regulation
Commission as having no reasonable potential as a future source of drinking water, or has been designated by the
FDEP as an exempted aquifer pursuant to Rule 62-28.130(3), FAC. Based on the TDS results from Boca Chica
Key, and the fact that the groundwater in the lower Florida Keys is not an approved groundwater source (according
to Lisa Gordon, FDEP Marathon) the aquifer on Key West should most-likely be classified as a Class G-III aquifer.

2.3 Groundwater Flow

Tops of casings of all monitor wells were surveyed to determine the elevations relative to an assumed elevation
of 5 feet mean sea level (MSL) for a temporary benchmark located at the maintenance building. Due to the
proximity of the site to the ocean, a tidal fluctuation study was performed to investigate the potential influence of
the tides on the direction and velocity of groundwater flow. Information on the high and low tide times was
obtained and is provided in Table 2-2. The water levels in all wells were measured at three different times on June
4 and 5, 1997. Measurements were recorded within an accuracy of 0.01 feet with a water level indicator.
Groundwater elevations were determined by subtracting the depth to groundwater from the relative top-of-casing
elevation.

Groundwater contour maps for June 4, 1997 at 10:30 a.m., representing a near high tide and on June 4, 1997 at 1:30
p.m., representing a near low tide, are provided as Figures 2-2 and 2-3, respectively. The data indicates that the
groundwater flow is predominantly toward the west/southwest. Groundwater flow is apparently influenced by the
pond.

2.4 Soil and Groundwater Quality
2.4.1 Quality Assurance

All sampling was performed in accordance with BBL's Comprehensive Quality Assurance Plan (CompQAP) No.
880552G approved by FDEP. The laboratory used for analytical services (Savannah Labs) also has an approved
CompQAP on file with FDEP. The CompQAP describes the methods utilized by BBL personnel for collection,
preservation, transportation, and analysis of soil and groundwater samples.

2.4.2 Soil Assessment

Soil samples were collected from 2-foot intervals to a depth of 4 to 5 feet BLS where the water table was
encountered. Soil samples were analyzed in the field using a calibrated Foxboro Model 128 Organic Vapor
Analyzer (OVA) equipped with a flame-ionization detector (FID) in accordance with the procedure outlined in FAC
Rule 62-770.200(2). This procedure, including the screening method used to distinguish naturally occurring
methane gas from the petroleum hydrocarbon soil vapors, is outlined as follows. Soil samples were placed in two
16-ounce jars, covered with aluminum foil, and securely capped. The jars were maintained at 75° to 85° Fahrenheit
(°F) for approximately 10 minutes. The probe of the OVA was then inserted through the foil, and the headspace
within the mason jar was analyzed for its total organic vapor content . If the total vapor content was greater than
10 parts per million (ppm), the process was repeated on the duplicate sample using an activated carbon filter to
determine the methane concentration in the soil. The filtered concentration was subtracted from the total (unfiltered
concentration) to obtain the actual or corrected concentration of petroleum vapors in the headspace.

BLASLAND, BOUCK & LEE, INC.
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Because diesel fuel was discharged at the site, the petroleum contaminants at the site are classified as constituents
of the Kerosene Analytical Group, as defined in Chapter 62-770, FAC. FAC Chapter 62-770 states that soils with
organic vapor concentrations greater than 50 ppm for a Kerosene Analytical Group site are termed "excessively
contaminated." Soils with an organic vapor concentration greater than background, but less than 50 ppm, are
classified as "contaminated." Results of the OVA headspace analysis recorded for all samples are presented in
Table 2-3. The OVA screening results indicate that only one sample produced vapor in the vadose zone (above
the water table) at “excessively contaminated” levels. Sample S-3 (in boring MW-3) had an OV A reading of 70
parts per million at a depth of 3 feet. Highest OVA readings in the vadose zone are presented on Figure 2-1.

2.4.3 Groundwater Assessment
Free product was not detected in any of the soil borings or monitoring wells on site.

Groundwater samples were collected for laboratory analysis to assess the presence and extent of dissolved
petroleum contamination in the groundwater at the site. Monitoring wells MW-1 through MW-3 were sampled on
June 4, 1997. Appropriate quality assurance samples were collected and analyzed, including a duplicate sample
from well MW-3, an equipment blank, and a trip (method) blank which was transported to and from the site in the
sample kit.

To ensure the presence of formation water in the wells, the water levels were measured in the wells, then the
monitoring wells were purged of three to five well volumes until the pH, specific conductance, and temperature
had stabilized. Stabilization was considered complete when consecutive measurements of each parameter varied
no more than 5 percent. Table 2-4 summarizes the final pH, temperature, specific conductance, and turbidity
readings taken prior to sampling. The field analytical equipment was calibrated according to the manufacturer's
directions prior to sampling the purge water. Purging was accomplished using Teflon bailers. Purge water was
discharged onto the ground to evaporate and not allowed to flow off site.

Once purging was completed, samples were collected using Teflon bailers. All sampling was performed and
equipment was decontaminated in accordance with BBL's FDEP-approved CompQAP.

All samples were collected and placed in laboratory-prepared (appropriately preserved) sample containers, stored
under ice, and shipped via overnight courier in sealed coolers to Savannah Laboratories, Inc., in Deerfield Beach,
Florida. Because diesel fuel was discharged at the site, the samples were analyzed for the Kerosene Analytical
Group parameters, which include the following analyses:

EPA Method 601 (Purgeable Halocarbons).

EPA Method 602 (Volatile Aromatics, including MTBE).

EPA Method 610 (Polynuclear Aromatic Hydrocarbons).

EPA Method 239.2 (Lead).

EPA Method 504.1 (Ethylene Dibromide [EDB]).

EPA Method 418.1 (Total Recoverable Petroleum Hydrocarbons).

o e TP

Groundwater laboratory analytical results (Table 2-5) indicated no dissolved concentrations of petroleum
hydrocarbons above the FDEP "No Further Action" (NFA) target levels for a Class G-Il or G-III aquifer as
established in Chapter 62-770, FAC.

Benzene was not detected in any of the groundwater samples collected from monitoring wells on site. Total VOAs
(volatile organic aromatics, defined as the sum of benzene, toluene, ethylbenzene, and xylenes) were detected in
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downgradient well MW-3 at a concentration of 4.6 pg/L and 7.3 pg/L, for the sample and duplicate (DUP-1),
respectively. The FDEP target level for total VOAs is 50 pg/L. Total VOAs were not detected in monitoring wells
MW-1 or MW-2.

No EPA Method 610 parameters were detected in the samples from MW-1 or MW-2. Total Naphthalenes (sum
of naphthalene and 1- and 2-methylnaphthalene) was reported at a concentration of 94 pg/L and 123 pg/L for
sample MW-3 and its duplicate DUP-1, respectively. The Chapter 62-770, FAC target level for total naphthalenes

is 100 pg/L. Total Polynuclear Aromatic Hydrocarbons (PAHs) were detected in the groundwater sample from

HAIOAUIL LY Jodl VUL LA lio L 2 <1l odlill

MW-3 at a concentration of 153 pg/L and 201 pg/L for the sample and duplicate, respectively. This is above the
maximum FDEP target level of 10 pg/L.

Total Recoverable Petroleum Hydrocarbons (TRPH) were detected only in the sample from MW-3, at a
concentration of 5.3 pg/L, which is slightly above the FDEP Chapter 62-770, FAC target level of 5 pg/L.

Except for 1.8 ug/L cis-1,2-dichloroethylene in the sample from well MW-1, no parameters analyzed for were
detected in the groundwater samples from wells MW-1 or MW-2. The Maximum Contaminant Level for cis-1,2-
dichloroethylene is 70 pg/L.

The complete laboratory reports and chain-of-custody records are provided in Appendix C. Figure 2-5 illustrates
the concentrations of benzene, total VOAs, total PAHs, total Naphthalenes, TRPH, and cis-1,2-dichloroethylene
in the groundwater samples collected on June 4, 1997. Groundwater sampling results indicate that limited
petroleum contamination is present in the immediate vicinity of MW-3. All parameter concentrations are less than
the limits allowed for No Further Action for sites with Class G-I1I aquifers.
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3.

Conclusions and Recommendations

3.1 Conclusions

This contamination assessment was conducted in accordance with Chapter 62-770, FAC, to evaluate the presence
and delineate the extent of petroleum hydrocarbons in the soils and groundwater resulting from the discharge of
an unknown quantity of diesel fuel at Hamaca Hawk Missile Site. The following summarizes the investigation
findings.

a.

i

No source for leaking of petroleum products is currently present on site. The tank and lines have been
removed.

The site is contaminated by Kerosene Analytical Group constituents. The source of the contamination may
be from minor spillages or overfills occurring over a number of years.

No free product has been detected in any of the soil borings or monitoring wells at the site.

The groundwater table is generally encountered at the site between 4 and 5 feet BLS. The groundwater flow
direction is most-likely influenced by the tides and flows generally in a westerly direction.

No potable or irrigation wells exist within one-half mile radius of the site.

No "excessively contaminated" soil is present on site, except 1 foot above the water table in the immediate
vicinity of well MW-3.

Dissolved petroleum constituents were not detected in any well at concentrations above the FDEP "No
Further Action" levels for Class G-III groundwater sources. TRPH, Total Naphthalenes, and Total PAHs
were detected above the FDEP target levels in well MW-3 only.

Dissolved petroleum constituents in the groundwater appear to be limited to the immediate vicinity of well
MW-3, which is downgradient to the former AST. Farther downgradient from MW-3 is a saline pond which

has never had a reported petroleum sheen.

The former AST area and surrounding land is owned by the Navy.

3.2 Recommendations

Based on the results of this contamination assessment and in accordance with Section 62-770.600(5), FAC, and
"The No Further Action and Monitoring Only Guidelines for Petroleum Contaminated Sites" (October, 1990), a
"No Further Action" (NFA) is recommended at this site.
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TABLE 2-1

Hamaca Hawk Missile Site
Naval Air Station Key West, Florida

MONITORING WELL COMPLETION SUMMARY

MW-1 6/2/97 12 2 10 0.010 30/45 2-12 flush
MW-2 6/2/97 12 2 10 0.010 30/45 2-12 flush
MW-3 6/2/97 12 2 10 0.010 30/45 2-12 flush

Notes: All monitoring wells are 2 inches in diameter and constructed of Schedule 40 PVC.
BLS = Below land surface

in = Inches
ft = Feet
Source: Blasland, Bouck & Lee, Inc., 1997.
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TABLE 2-2

Hamaca Hawk Missile Site
Naval Air Station Key West, Florida

TIDAL INFLUENCE ON WATER LEVELS

MW-1 3.58 0.25 0.33 0.26
MW-2 4.12 0.30 0.36 0.31
MW-3 3.57 0.26 0.31 0.28

MW-1 3.33 3.25 3.32
MW-2 3.82 3.76 3.81
MW-3 3.31 3.26 3.29

Notes: All depth to water measurements taken from top of casing in feet.

Ft MSL = Feet Mean Sea Level

TOC = Top of Casing

Benchmark assumed 5.00 ft MSL.

Tides for Key West: 6/4/97: Low - 0015; 1517; High - 0838: 2204
6/5/97: Low - 0237: 1601; High - 0918: 2246

Source: Blasland, Bouck & Lee, Inc., 1997.
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TABLE 2-3

Hamaca Hawk Missile Site
Naval Air Station Key West, Florida

SUMMARY OF ORGANIC VAPOR ANALYSIS

o S-1/MW-1 612197 1 0 - 0
2 0 - 0
3 0 - 0
4 0 - 0
= 5 0 - 0 Saturated
S-2/MW-2 6/2/97 1.5 4 - 4 HC odor
3 30 8 22 HC odor
s 5 30 9.5 20.5 HC odor/Saturated
S-3/MW-3 6/2/97 1.5 2.5 - 2.5 HC odor
3 75 5 70 HC odor
o 5 45 5 40 HC odor/Saturated
S-4 6/2/97 1.5 0 - 0
2.5 0 - 0
‘ 4 17 9.5 7.5 Saturated
S-3 6/2/97 1.5 0 - 0
2.5 0 - 0
4 0 - 0 Saturated
S-6 6/2/97 1.5 0 - 0
3 0 - 0 Moist
e S-7 6/2/97 1.5 0 - 0
2.5 0 - 0
4 34 - 34 Saturated/HC odor
S-8 6/2/97 1.5 2 - 2
e 3 27 4 23
4 31.5 2 29.5 Saturated
S-9 6/2/97 1.5 1 - 1
- 3 25 - 2.5
4 2 - 2 Saturated
S-10 6/2/97 1.5 0 - 0
. 3 0 - 0
4 8 0 8 Saturated

All samples were analyzed with an organic vapor analyzer (OVA) equipped with a flame-ionization detector.
e Samples noted as saturated were collected at or below the water table and used for screening purposes only.

- =Reading not taken

BLS = Below land surface

HC = Hydrocarbon

ft =Feet

ppm = Parts per million

Source: Blasland, Bouck & Lee, Inc., 1997.
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TABLE 2-4

Hamaca Hawk Missile Site
Naval Air Station Key West, Florida

FINAL WATER QUALITY FIELD MEASUREMENTS

Sample Date: June 4, 1997
MW-1 6.15 26.38 295
MW-2 6.26 27.75 1,022
MW-3 6.30 27.48 1,135

Notes: umhos/cm = Micromhos per centimeter
°C = Degrees Celsius
Source: Blasland, Bouck & Lee, Inc., 1997.



TABLE 2-5

Hamaca Hawk Missile Site
Naval Air Station Key West, Florida

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

Sample Date: June 4, 1997
MW-1 <1.0 BDL BDL <1.0 <1.0 1.8
MW-2 <1.0 BDL BDL <1.0 <1.0 <1.0
MW-3 <1.0 4.6 94 153 53 <l1.0
Dup-1 (MW-3) <1.0 7.3 123 201 NS <l1.0
62-770 1 50 100 Detection 5 70
Target Level Limit

10 max.

All results in micrograms per liter.

<1.0 = Below detection limit specified.

BDL = Analyte is below detection limit (detection limits vary).

NS = No sample.

Shading indicates a parameter above target level.

! Total Volatile Organic Aromatics = sum of benzene, toluene, ethylbenzene, and xylenes.

2 Total Naphthalenes = Sum of naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene.
3 Total PAHs = Sum of Polynuclear Aromatic Hydrocarbons.

4 TRPH = Total Recoverable Petroleum Hydrocarbons.

5 ¢is-1,2-DCE = cis-1,2-dichloroethylene

Sources: Blasland, Bouck & Lee, Inc., 1997; Savannah Laboratories and Environmental Services, Inc., 1997.
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Navy Public Works Center
Environmental Laboratory
Bidp. 3887, Code 520

NAS Permcols, FL 32508 - 6500
“haps (G04) 452-4728/3642

oy SN 22472813642

Cilent:  Key West NAS
address Key West, FL

Phore  DSN 483-2881

bt Conmct  Paul Semmes

LAR Szempis ID# 1- 61815

. |sample Name / Locatien ' Hamaca 01
Collecior’s Narss R. Oavis
Dax & Timg Collected 05/084/98 Q_U'MD

e | Sample Typs (compasiss or grab) Grab
Aczalyst J. Moore
Dare of Extraction / Initials 05/10/%6 M

e | Dutz of Anlysis Q51086
Samplec Mauix Grovndwater

, Mﬁm X 1
COMPOUND Det
NAME 1+ 51816| vniz | Limit

Bonzens BDL UGAL 1
Chlorobenzene 8DL UG/L 1

- h‘,;—Dicmozobenzm BDOL UG }
1,3-Dichierobenzene BRL UarL 1
1,6-Dichlorcbenzene BDL UG 1

s | Bitylbenzens 3 UGIL 1
Tolsens BDL UGe/L 1
Xylenes (Towal) BDL UG/L 1
Mebyl-tereburyl edier (MTBE) * BDL UG/L 3
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i

e

N

SURROGATE SPIKE RECOVERIES

Actepunce
Liits
1,2-Dichlerpsthansd4 75-133 108
Tolucne-d8 36119 {11
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P.@2a-as

Analytical Report
§02 Volstiles by Method 3250

Lab Repot Numbor: 61816
Sample Dats: D4 May 96
Revetved Dax: 07 May 96
Samnpls Site: Key Won NAS
Jep Quder No.: 1024019

BDL = Below &etectian liamit.

UQ/L = Microgram per litef.

- A

Approved by :  Jirg)

* = FL KRS ceftification pending
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Navy Public Works Center
Eavironmental Laboratory

Analytical Report
610 PAH's by Method 8270

Bldg. 3887, Cade 920 Client: Key West NAS Lad Report Nuspbes: 1816

AS Penmcols, FL 32508 - €500 Adqren Key West, FL Sarple Date: 04 May 56

T woe (904) 452-472373642 ] Received Dar; 07 May 96
DSN 922.4728/3642 Phope DSN 483-28381 Sample Sies: Koy Wegt NaS
Conmax Paul Semmes Job Order Ns.: 1024019
LAB Sampic IDF 1- 61818
Sumplc Name / Location Hamaza @1
Coflectar’s Name R, Davis
Date & Tima Collectad o5/0488 @ 0740
Semple Type (composite or grab) Grab
Anglyst J, Moaore
Dare of Bxeacdon / Inldals owose JJ
Datc of Analysis 05721196
Dmple Maniz Groundwater
Ditusion X 1
COMPOUND Det, 81816 Det.
- NAME 1- 61818 unis | Limir Re-axtract | e | Limu

Acemphthenc %t 3J UG/L s 7 UGL 3
Acenaphihylens ol BOL Uo/L 5 80L UG 5
Anthracene Lol BOL van 2 BDL UG/ 2
Peazs@apthricenc "  {BDL vaL 3 BDL vaiL 3
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Limims

Nivobenrenc- d5 35414 S5 76
o {2-Frourobiphenyl 43-11(6 38 = 79

Tegpheny] is 23-141 17 A% n
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SHALLOW MONITORING WELL

e

10" MANHOLE —\
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) UNIT MONITORED: SURFICIAL e
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~ : THREADED WELL CASING
" 5 (FROM 1.5’ TO 2" BLS)
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- n + WELL SCREEN, 0.010 IN. SLOT
: (FROM 2' TO 12° BLS)
i THREADED SCHEDULE 40 PVC SUMP
(FROM 12" TO 12.5" BLS)
NAS KEY WEST
(DRAWING NOT TO SCALE) HAMACA HAWK MISSILE SITE
- CONTAMINATION ASSESSMENT
WELL -

o CONSTRUCTION DETAIL
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PROJECT NO.: 880.11

WELL NO.: MW—2

BY: AMANDA SHEARER

DATE: 6/2/97

CASING ELEVATION:

DEPTH TO WATER UPON COMPLETION:
UNIT MONITORED: SURFICIAL

SRR

10"¢ MANHOLE—\
5: = N
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N\
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BREINNNNNY

2" DIA. SCHEDULE 40 PVC
THREADED WELL CASING
(FROM 1.5" TO 2" BLS)

.| —~e————— <7 7/8" DIA. BOREHOLE

DRILLER: PRECISION DRILLING, INC.

DRILLING METHOD: HOLLOW STEM AUGER

TOTAL DEPTH: 12.4 FEET

~q-—————— 30/45 SILICA SAND PACK

SAMPLE TYPE: SPLIT—SPOON
SAMPLE INTERVAL: CONTINUOUS

(FROM 1.5’ TO 12.4’ BLS)

- -

4-——————-——-—2 DIA. SCHEDULE 40 PVC THREADED

WELL SCREEN, 0.010 IN. SLOT
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(DRAWING NOT TO SCALE)
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(FROM 12° TO 12.5" BLS)

NAS KEY WEST
HAMACA HAWK MISSILE SITE

CONTAMINATION ASSESSMENT
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CONSTRUCTION DETAIL
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==
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DATE: 6/2/97

CASING ELEVATION:

DEPTH TO WATER UPON COMPLETION:
UNIT MONITORED: SURFICIAL

2" DIA. SCHEDULE 40 PVC
THREADED WELL CASING

(FROM 1.5° TG 2° BLS)

- | —~e————~7 7/8" DIA. BOREHOLE

DRILLER: PRECISION DRILLING, INC.
4

DRILUING METHOD: HOLLOW STEM AUGER
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SAMPLE TYPE: SPLIT-SPOON i et 30/45 SILICA SAND PACK
SAMPLE INTERVAL: CONTINUOUS i (FROM 1.5' TO 12.4° BLS)
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- ' THREADED SCHEDULE 40 PVC SUMP
(FROM 12' TO 12.5" BLS)
‘ NAS KEY WEST
(DRAWING NOT TO SCALE) HAMACA HAWK MISSILE SITE
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WELL -
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engineers & scientists



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

4

414 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400. ¢ Fax (954) 421-2584

e ' wiii] LOG NO: D7-51176
e gy e Received: 06 JUN 97
gun &0 G ‘ !
Reported: 23 JUN 9.
- Ms. Amanda Shearer e eiemis b s
' Blasland, Bouck, & Lee BLASLAND, BOUCK & LEE
3350 Buschwood Park Dr., Suite 100 TAMPA -
Tampa, FL 33618
Project: #880.11 (Hamara Hawk)
Sampled By: DP/AS
o Code: 153470623
REPORT OF RESULTS Page 1
. LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED
51176-1 Trip 06-04-97
51176-2 Equip-1 06-04-97
PARAMETER 51176-1 51176-2
~~ Purgeable Aromatics (602)
Benzene, ug/1 <1.0 <1.0
Chlorobenzene, ug/1l <1.0 <1.0
1,2-Dichlorobenzene, ug/l <1.0 <1.0
- 1,3-Dichlorobenzene, ug/l <1.0 <1.0
1,4-Dichlorobenzene, ug/l <1.0 <1.0
Ethylbenzene, ug/1l <1.0 <l.0
= Toluene, ug/l <1.0 <1.0
Xylenes, ug/l <2.0 <2.0
Methyl tert-butyl ether (MTBE), ug/l <10 <10
o Date Analyzed 06.06.97 06.06.97
Method Number EPA 602 EPA 602
Dilution factor 1 1

e

ey

o

.. Laboratories in Savannah, GA » Tallahassee, FL »« Tampa, FL » Deerfield Beach, FL » Mobile, AL * New Orleans, LA
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S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue ¢ Deerfield Beach, Florida 33442 » (954) 421-7400 « Fax (954) 421-2584

LOG NO: D7-51176
Received: 06 JUN 97
Reported: 23 JUN 97
Ms. Amanda Shearer
Blasland, Bouck, & Lee
3350 Buschwood Park Dr., Suite 100
Tampa, FL 33618

Project: #880.11 (Hamara Hawk)
Sampled By: DP/AS
Code: 154470623

REPORT OF RESULTS Page 2
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
51176-3 MW-1 06-04-97/1055
51176-4 MW-2 06-04-97/1110
51176-5 MW-3 06-04-97/1130
PARAMETER 51176-3 51176-4 51176-5
Purgeables (601/602)
Bromodichloromethane, ug/1l <1.0 <1.0 <1.0
Bromoform, ug/l <5.0 <5.0 <5.0
Bromomethane, ug/l <1.0 <1.0 <1.0
Carbon tetrachloride, ug/l <1.0 <1.0 <1.0
Chlorobenzene, ug/l <1.0 <1.0 <1.0
Chloroethane, ug/l <1.0 <1.0 <1.0
2-Chloroethylvinyl Ether, ug/l <10 <10 <10
Chloroform, ug/1 <l1.0 <1.0 <1.0
Chloromethane, ug/l <1l.0 <1.0 <1.0
Dibromochloromethane, ug/l <1.0 <1.0 <1.0
1,2-Dichlorobenzene, ug/l <1.0 <1.0 <1.0
1,3-Dichlorobenzene, ug/1l <1l.0 <1.0 <1.)
1,4-Dichlorobenzene, ug/1 <1.0 <1.0 <1.0
Dichlorodifluoromethane, ug/l <1.0 <1.0 <1.0
1,1-Dichloroethane, ug/l <1.0 <1.0 <1.0
1,2-Dichloroethane, ug/l <1.0 <1.0 <1.0
1,1-Dichloroethene, ug/l <1.0 <1.0 <1.0
cis-1,2-Dichloroethylene, ug/1l 1.8 <1.0 <1.0
trans-1,2-Dichloroethylene, ug/1 <1.0 <1.0 <1.0
1,2-Dichloropropane, ug/l <1.0 <1.0 <1.0
cis-1,3-Dichloropropene, ug/1l <1.0 <1.0 <1.0
trans-1,3-Dichloropropene, ug/1 <1.0 <1.0 <1.0
Methylene chloride, ug/l <5.0 <5.0 <5.0

Laboratories in Savannah, GA ¢ Tallahassee, FL » Tampa, FL * Deerfield Beach, FL * Mobile, AL * New Orieans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue  Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D7-51176
Received: 06 JUN 97
Reported: 23 JUN 97
Ms. Amanda Shearer
s Blasland, Bouck, & Lee
3350-Buschwood Park Dr., Suite 100
Tampa, FL 33618

Project: #880.11 (Hamara Hawk)

Sampled By: DP/AS

: Code: 154470623

- REPORT OF RESULTS Page 3

DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
51176-3 MW-1 06-04-97/1055
51176-4 MW-2 06-04-97/1110
51176-5 MW-3 06-04-97/1130
PARAMETER 51176-3 51176-4 51176-5
= 1,1,2,2-Tetrachloroethane, ug/l <1.0 <1.0 <1.9
Tetrachloroethene, ug/l <1.0 <1.0 <1.0
1,1,1-Trichloroethane, ug/1 <1.0 <1.0 <1.0
- 1,1,2-Trichloroethane, ug/l <1.0 <1.0 <1.0
Trichloroethene, ug/1l <1.0 <1.0 <1.0
Trichlorofluoromethane, ug/l <1l.0 <1.0 <1.0
Vinyl chloride, ug/l <1l.0 <1.0 <1.0
o Benzene, ug/l <1.0 <l.0 <1.0
Ethylbenzene, ug/l <1.0 <1.0 <1.0
Toluene, ug/l <1.0 <1.0 <1.0
e Xylenes, ug/l <2.0 <2.0 4.6
Methyl-tert-butyl ether (MIBE), ug/l <10 <10 <10
Date Analyzed 06.06.97 06.06.97 06.09.97
— Method Number 601/602 601/602 =~ 601/602
Dilution factor 1 1 1

rorn

— Laboratories in Savannah, GA * Tallahassee, FL « Tampa, FL * Deerfield Beach, FL * Mobile, AL * New Orleans, LA
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SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

S

414 SW 12th Avenue * Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D7-51176
Received: 06 JUN 97
Reported: 23 JUN 97

Ms. Amanda Shearer
e Blasland, Bouck, & Lee
3350Buschwood Park Dr., Suite 100
Tampa, FL 33618
. Project: #880.11 (Hamara Hawk)
Sampled By: DP/AS
Code: 154470623
- REPORT OF RESULTS Page 4
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
51176-3 MW-1 06-04-97/1055
51176-4 MW-2 06-04-97/1110
51176-5 MW-3 06-04-97/1130
PARAMETER 51176-3 51176-4 51176-5
== Polynuclear Aromatic Hydrocarbons (EPA 610)
Acenaphthene, ug/1l <10 <10 35
Acenaphthylene, ug/1l <10 <10 70
... Anthracene, ug/l <10 <10 <10
Benzo(a)anthracene, ug/l <4.0 <4.0 <4.0
Benzo(a)pyrene, ug/l <4.0 <4.0 <4.0
Benzo(b)fluoranthene, ug/1l <4.0 <&, 0 <4.0
- Benzo(g,h,i)perylene, ug/l <10 <10 <10
Benzo(k)fluoranthene, ug/l <5.0 <5.0 <5.0
Chrysene, ug/l <5.0 <5.0 <5.0
o Dibenzo(a,h)anthracene, ug/l <5.0 <5.0 <5.0
Fluoranthene, ug/l <10 <10 <10
Fluorene, ug/l <10 <10 33
. Indeno(1,2,3-cd)pyrene, ug/l <5.0 <5.0 <5.0
'~ Naphthalene, ug/1 <5.0 <5.0 12
Phenanthrene, ug/1l <10 <10 15
Pyrene, ug/1l <10 <10 <10
- 2-Methylnaphthalene, ug/l <10 <10 11
1-Methylnaphthalene, ug/1 <10 <10 71
Date Extracted 06.09.97 06.09.97 06.09.97
-~ Date Analyzed 06.11.97 06.11.97 06.11.97
Method Number EPA 610 EPA 610 EPA 610
Dilution factor 1 1 1

P

Laboratories in Savannah, GA * Tallahassee, FL * Tampa, FL * Deerfield Beach, FL ¢ Mobile, AL * New Orleans, LA
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SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

S

414 SW 12th Avenue ¢ Deerfield Beach,

Ms. Amanda Shearer
Blasland, Bouck, & Lee
3350 Buschwood Park Dr.
Tampa, FL 33618

, Suite 100

REPORT OF RESULTS

1LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES
51176-3 MW-1

51176-4 MW-2

51176-5 MW-3

PARAMETER

Petroleum Hydrocarbons
Petroleum Hydrocarbons, mg/1l
Date Extracted
Date Analyzed
Method Number

Ethylene Dibromide (504)
1,2-Dibromoethane (EDB)
Date Analyzed
Method Number

Lead (7421)

Lead, mg/l
Date Analyzed
Method Number

, ug/l

Laboratories in Savannah, GA * Tallahassee, FL « Tampa, FL * Deerfield Beach, FL » Mobile, AL * New Orleans, LA

Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO:

D7-51176

Received: 06 JUN 97
Reported: 23 JUN 97

Project: #880.11 (Hamara Hawk)
Sampled By: DP/AS

<1.0
06.11.97
06.12.97
EPA 418.1

<0.020
06.13.97
EPA 504

<0.0050
06.10.97
EPA 7421

Code:

DATE/

TIME SAMPLED

154470623
Page 5

06-04-97/1055
06-04-97/1110
06-04-97/1130

<1.0
06.11.97
06.12.97
EPA 418.1

<0.020
06.13.97
EPA 504

<0.0050
06.10.97
EPA 7421

5.3
06.11.97
06.12.97

EPA 418.1

<0.020
06.13.97
EPA 504

<0.0050
06.10.97
EPA 7421
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SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue * Deerfield Beach, Florida 33442 « (954) 421-7400 « Fax (954) 421-2584

LOG NO: D7-51176
Received: 06 JUN 97
Reported: 23 JUN 97
Ms. Amanda Shearer
Blasland, Bouck, & Lee
3350, Buschwood Park Dr., Suite 100
Tampa, FL 33618

Project: #880.11 (Hamara Hawk)
Sampled By: DP/AS
Code: 154470623

REPORT OF RESULTS Page 6

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED
51176-6 Dup-1 06-04-97
PARAMETER 51176-6
Purgeables (601/602)

Bromodichloromethane, ug/l <1.0
Bromoform, ug/l <5.0
Bromomethane, ug/1l <1.0

Carbon tetrachloride, ug/l <l.0
Chlorobenzene, ug/l <1.0
Chloroethane, ug/l <1.0
2-Chloroethylvinyl Ether, ug/1 <10
Chloroform, ug/l <l.0
Chloromethane, ug/l <1.0
Dibromochloromethane, ug/l <1.0
1,2-Dichlorobenzene, ug/l <1.0
1,3-Dichlorobenzene, ug/l <1.0
1,4-Dichlorobenzene, ug/l <1.0
Dichlorodifluoromethane, ug/l <1.0
1,1-Dichloroethane, ug/l <1.0
1,2-Dichlorcethane, ug/l <1.0
1,1-Dichloroethene, ug/l <1.0
cis-1,2-Dichloroethylene, ug/l <1.0
trans-1,2-Dichloroethylene, ug/l <1.0
1,2-Dichloropropane, ug/l <1.0
cis-1,3-Dichloropropene, ug/l <1.0
trans-1,3-Dichloropropene, ug/l <1.0
Methylene chloride, ug/1l <5.0
1,1,2,2-Tetrachloroethane, ug/1l <1.0
Tetrachloroethene, ug/l <1.0

Laboratories in Savannah, GA ¢ Tallahassee, FL » Tampa, FL * Deerfield Beach, FL * Mobile, AL * New Orleans, LA
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S SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue * Deerfield Beach, Florida 33442 » (954) 421-7400 * Fax (954) 421-2584

LOG NO: ©D7-51176
Received: 06 JUN 97
Reported: 23 JUN 97
Ms. Amanda Shearer
== Blasland, Bouck, & Lee
31350=-Buschwood Park Dr., Suite 100
Tampa, FL 33618
Project: #880.11 (Hamara Hawk)
Sampled By: DP/AS
Code: 154470623

- REPORT OF RESULTS Page 7
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED
51176-6 Dup-1 06-04-97

..~ PARAMETER 51176-6

1,1,1-Trichloroethane, ug/l <1.0
1,1,2-Trichloroethane, ug/l <1.0

e Trichloroethene, ug/l <1.0

Trichlorofluoromethane, ug/l <1.0
Vinyl chloride, ug/l <1.0
e Benzene, ug/l . C <1.0
Ethylbenzene, ug/1 1.2
Toluene, ug/l <10
Zylenes, ug/1l 6.1
- Methyl-tert-butyl ether (MTBE), ug/l <10
Date Analyzed 06.10.97
Method Number 601/602
o Dilution factor 1

~= | aboratories in Savannah, GA * Tallahassee, FL « Tampa, FL » Deerfield Beach, FL * Mobile, AL * New Orleans, LA



SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

214 SW 12th Avenue * Deerfield Beach, Florida 33442 « (954) 421-7400 « Fax (954) 421-2584

LOG NO: D7-51176
Received: 06 JUN 97
Reported: 23 JUN 97
Ms. Amanda Shearer
s Blasland, Bouck, & Lee
3350+Buschwood Park Dr., Suite 100
Tampa, FL 33618

Project: #880.11 (Hamara Hawk)
Sampled Byv: DP/AS
Code: 154470623

o REPORT OF RESULTS Page 8
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED
51176-6 Dup-1 06-04-97
PARAMETER 51176-6
Polynuclear Aromatic Hydrocarbons (EPA 610)

Acenaphthene, ug/l 51

e Acenaphthylene, ug/1l 88

Anthracene, ug/l <10
Benzo(a)anthracene, ug/l <4.0
. Benzo(a)pyrene, ug/l , <4.0
Benzo(b)fluoranthene, ug/l <4.0
Benzo(g,h,i)perylene, ug/1 <10
Benzo (k) fluoranthene, ug/1l <5.0
m’ Chrysene, ug/l <5.0
Dibenzo(a,h)anthracene, ug/1l <5.0
Fluoranthene, ug/l <10
o Fluorene, ug/l 45
Indeno(1l,2,3-cd)pyrene, ug/l <5.0
Naphthalene, ug/1 16
) Phenanthrene, ug/l 17
- Pyrene, ug/l <10
2-Methylnaphthalene, ug/1l 22
1-Methylnaphthalene, ug/1 85
- Date Extracted 06.09.97
Date Analyzed 06.11.97
Method Number EPA 610

o Dilution factor 1

Ethylene Dibromide (504)

1,2-Dibromoethane (EDB) , ug/1 <0.020

Date Analyzed 06.13.97
- Method Number EPA 504

- Laboratories in Savannah, GA * Tallahassee, FL » Tampa, FL  Deerfield Beach, FL « Mobile, AL » New Orleans, LA
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S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 « Fax (954) 421-2584

LOG NO: D7-51176
Received: 06 JUN 97

Reported: 23 JUN 97
Ms. Amanda Shearer

Blasland, Bouck, & Lee
3350=Buschwood Park Dr., Suite 100
Tampa, FL 33618

Project: #880.11 (Hamara Hawk)
Sampled By: DP/AS
Code: 154470623

REPORT OF RESULTS Page 9
1.OG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED
51176-6 Dup-1 06-04-97
PARAMETER 51176-6
Lead (7421)
Lead, mg/1 <0.0050
Date Analyzed 06.10.97
Method Number EPA 7421

Laboratories in Savannah, GA * Tallahassee, FL » Tampa, FL * Deerfield Beach, FL * Mobile, AL » New Orleans, LA
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SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 = Fax (954) 421-2584

Ms. Amanda Shearer
Blasland, Bouck, & Lee

3350-Buschwood Park Dr., Suite 100

Tampa, FL 33618

REPORT OF RESULTS

Project:

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
51176-7 Lab Blank
51176-8 Accuracy - % Recovery (Mean)
51176-9 Precision - Relative % Difference
51176-10 Detection Limit
PARAMETER 51176-7
Purgeable Aromatics (602)
Benzene, ug/l <1.0
Chlorobenzene, ug/l <1.0
1,2-Dichlorobenzene, ug/1 <1.0
1,3-Dichlorobenzene, ug/l <1.0
1,4-Dichlorobenzene, ug/1l <1.0
Ethylbenzene, ug/1 <1.0
Toluene, ug/l <1.0
Xylenes, ug/l <2.0
Methyl tert-butyl ether (MTBE), ug/l <10
Date Analyzed 06.06.97
Method Number EPA 602

10G NO: D7-51176
Received: 06 JUN 97
Reported: 23 JUN 97

#880.11 (Hamara Hawk)
Sampled By: DP/AS

Code: 154470623
Page 10

51176-9 51176-10
3.8 % 1.0
3.0 % 1.0
--- 1.0
--- 1.0
--- 1.0
--- 1.0
1.0 % 1.0
--- 2.0
--- 10

Laboratories in Savannah, GA ¢ Tallahassee, FL. » Tampa, FL * Deerfield Beach, FL » Mobile, AL * New Orleans, LA



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

e

414 SW 12th Avenue « Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

LOG NO: D7-51176
Received: 06 JUN 97
Reported: 23 JUN 97
Ms. Amanda Shearer
e Blasland, Bouck, & Lee
3350«Buschwood Park Dr., Suite 100
Tampa, FL 33618
- Project: #880.11 (Hamara Hawk)
Sampled By: DP/AS
Code: 154470623

- REPORT OF RESULTS Page 11
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
51176-7 Lab Blank
51176-8 Accuracy - % Recovery (Mean)
51176-9 Precision - Relative % Difference
™ 51176-10 Detection Limit
PARAMETER 51176-7 51176-8 51176-9 51176-10
Purgeables (601/602)
Bromodichloromethane, ug/l <1.0 - --- 1.0
- Bromoform, ug/l <5.0 - - 5.0
Bromomethane, ug/l <1.0 S - 1.0
Carbon tetrachloride, ug/1 <1.0 . --- 1.0
Chlorobenzene, ug/1l <1.0 102 % 3.0 % 1.0
- Chloroethane, ug/l <1.0 .- - 1.0
2-Chloroethylvinyl Ether, ug/1l <10 --- .- 10
Chloroform, ug/l <1.0 - - 1.0
o Chloromethane, ug/l <1.0 - - 1.0
Dibromochloromethane, ug/1 . <1.0 -——- — 1.0
1,2-Dichlorobenzene, ug/1l <1.0 - - 1.0
- 1,3-Dichlorobenzene, ug/l <1.0 - —-- 1.0
1,4-Dichlorobenzene, ug/l <1.0 --- --- 1.5
Dichlorodifluoromethane, ug/l <1.0 - - 1.0
1,1-Dichloroethane, ug/l <1.0 119 % 5.0 % 1.0
o 1,2-Dichloroethane, ug/l <1l.0 --- - 1.0
1,1-Dichloroethene, ug/l <1.0 --- --- 1.0
cis-1,2-Dichloroethylene, ug/l <1.0 --- .- 1.0
. trans-1,2-Dichloroethylene, ug/l <1.0 --- --- 1.0
1,2-Dichloropropane, ug/l <1.0 - _— 1.0
cis-1,3-Dichloropropene, ug/l <1l.0 --- --- 1.0
trans-1,3-Dichloropropene, ug/l <1.0 --- - 1.0

s

H

Laboratories in Savannah, GA  Tallahassee, FL » Tampa, FL * Deerfield Beach, FL * Mobile, AL * New Orleans, LA
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S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 « Fax (954) 421-2584

LOG NO: D7-51176
Received: 06 JUN 97
Reported: 23 JUN 97
Ms. Amanda Shearer
Blasland, Bouck, & Lee
3350 =Buschwood Park Dr., Suite 100
Tampa, FL 33618

Project: #880.11 (Hamara Hawk)
Sampled By: DP/AS
Code: 154470623

REPORT OF RESULTS Page 12
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
51176-7 Lab Blank
51176-8 Accuracy - % Recovery (Mean)
51176-9 Precision - Relative % Difference
51176-10 Detection Limit
PARAMETER 51176-7 51176-8 51176-9 51176-10
Methylene chloride, ug/l <5.0 --- --- 5.0
1,1,2,2-Tetrachloroethane, ug/l <1.0 --- --- 1.0
Tetrachloroethene, ug/1l <1.0 --- --- 1.0
1,1,1-Trichloroethane, ug/l <1.0 --- --- 1.0
1,1,2-Trichloroethane, ug/l <1.0 --- --- 1.0
Trichloroethene, ug/l <1.0 98 % 2.0 % 1.0
Trichlorofluoromethane, ug/l <1.0 .- --- 1.0
Vinyl chloride, ug/l <1.0 --- --- 1.0
Benzene, ug/l <1.0 104 % 3.8 % 1.0
Ethylbenzene, ug/l <1.0 . ) 1.0
Toluene, ug/l <1.0 98 % 1.0 % 1.0
Xylenes, ug/l <1.0 --- --- 2.0
Methyl-tert-butyl ether (MIBE), ug/l <10 --- - 10
Date Analyzed 06.06.97 .- --- ---
Method Number 601/602 --- --- ---

Laboratories in Savannah, GA  Tallahassee, FL « Tampa, FL * Deerfield Beach, FL ¢ Mobile, AL » New Orleans, LA
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S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584
1OG NO: D7-51176
Received: 06 JUN 97
Reported: 23 JUN 97
Ms. Amanda Shearer
Blasland, Bouck, & lLee
3350=Buschwood Park Dr., Suite 100
Tampa, FL 33618
Project: §880.11 (Hamara Hawk)
Sampled By: DP/AS
Code: 154470623
REPORT OF RESULTS Page 13
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
51176-7 Lab Blank
51176-8 Accuracy - % Recovery (Mean)
51176-9 Precision - Relative % Difference
51176-10 Detection Limit
PARAMETER 51176-7 51176-8 51176-9 51176-10
Polynuclear Aromatic Hydrocarbons (EPA 610)
Acenaphthene, ug/1 <10 74 4*F75 6.8 4 10
Acenaphthylene, ug/l <10 --- --- 10
Anthracene, ug/1l <10 --- --- 10
Benzo(a)anthracene, ug/l <4.0 30 %*F75 30 % 4.0
Benzo(a)pyrene, ug/l <4.0 --- - 4.0
Benzo(b)fluoranthene, ug/l <4 .0 R - 4.9
Benzo(g,h,i)perylene, ug/l <10 - -—-- 10
Benzo (k) fluoranthene, ug/1l <5.0 - --- 5.0
Chrysene, ug/l <5.0 --- --- 5.0
Dibenzo(a,h)anthracene, ug/1l <5.0 - - 5.0
Fluoranthene, ug/1 <10 --- - 10
Fluorene, ug/l <10 74 %*F75 6.7 % 10
Indeno(1,2,3-cd)pyrene, ug/l <5.0 --- .- 5.0
Naphthalene, ug/l <5.0 64 7% 19 % 5.0
Phenanthrene, ug/1l <10 --- --- 10
Pyrene, ug/l <10 74 %*F75 6.7 % 10
2-Methylnaphthalene, ug/l <10 --- - 10
1-Methylnaphthalene, ug/1 <10 --- --- 10
Date Extracted 06.09.97 - R -
Date Analyzed 06.10.97 R - S
Method Number EPA 610 - - ——

Laboratories in Savannah, GA * Tallahassee, FL * Tampa, FL ¢ Deerfield Beach, FL * Mobile, AL * New Orleans, LA
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RVICES, INC.

= LA =2

ORATORIES

414 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 « Fax (954) 421-2584

Ms. Amanda Shearer
Blasland, Bouck, & Lee
3350.Buschwood Park Dr.,
Tampa, FL 33618

Suite 100

REPORT OF RESULTS

Project:

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
51176-7 Lab Blank

51176-8 Accuracy - % Recovery (Mean)

51176-9 Precision - Relative % Difference

51176-10 Detection Limit

PARAMETER 51176-7 51176-8
Petroleum Hydrocarbons

Petroleum Hydrocarbons, mg/l <1.0 92 %*F82
Date Extracted 06.11.9 ---
Date Analyzed 06.12.97 -
Method Number EPA 418.1 ---
Ethylene Dibromide (504)

1,2-Dibromoethane (EDB) , ug/1l <0.020 93 %*F75
Date Analyzed 06.12.97 ---
Method Number EPA 504 ---
Lead (7421)

Lead, mg/1l <0.0050 101 %
Date Analyzed 06.10.97 ---
Method Number EPA 7421 ---

Comprehensive Quality Assurance Plan #890142G.

SL Certifications: E86221/86371

10G NO: D7-51176
Received: 06 JUN 97
Reported: 23 JUN 67

#880.11 (Hamara Hawk)
Sampled By: DP/AS

Code: 154470623
Page 14

51176-9 51176-10
0 % 1.0

6.4 % 0.020
7.9 % 0.0050

Method References: EPA 40 CFR Part 136, EPA 600/4-79-020, EPA SW-846 and EPA

4-88-039.

*F75 = Matrix spike recoveries were outside advisory limits possibly due to
matrix interference present in the sample; therefore, recovery of the
laboratory control standard analyzed concurrently with the sample batch has

been reported.

*F82 = Insufficient sample volume was available to perform a batch-specific
matrix spike. However, an LCS analyzed with the sample batch met control

criteria.

Paul Canevaro, Project Manager

Laboratories in Savannah, GA ¢ Tallahassee, tha;‘am

Page
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SAVA N N A H LAB ORA TOR ’ E S [ 5102 LaRoche Avenue, Savannah, GA 31404 Phone: (912) 354-7858  Fax: (912) 352-0165

& ENVIRONMENTAL SERVICES, INC. {1 2846 Industrial Plaza Drive, Tallahassee, FL 32301 Phone: (904) 878-3994  Fax: (904) 878-9504

8414 SW 12th Avenue, Deerfield Beach, FL 33442 Phone: (954) 421-7400 Fax: (954) 421-2584

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 3 900 Lakeside Drive, Mobile, AL 36693 Phone: (334) 666-6633  Fax: (334) 666-6696

{1 6712 Benjamin Road, Suite 100, Tampa, FL 33634 Phone: (813) 885-7427 Fax: (813) 885-7049
(1 100 Alpha Drive, Suite 110, Destrehan, LA 70047 Phone: (504) g64-1 100 Fax: (504) 725-1163
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R ] L - / cls/e/o/ 7/ L
DATE TIME NO. SAMPLE IDENTIFICATION QOJ NUMBER OF CONTAINERS SUBMITTED REMARKS
{VJ/ ‘{ﬁa’) T _IIO )(
! I é awyY -\ Y
10: 55 m - | y a1 11y v |2
/N2, [how P Y kAN ENENNPS _
\/ 30 Mw -3 Y 313 ] Y 2 640 fn kol
U Dup-] d A T [XK[ ]2 Mo TROY - Koitlebre }

RELINQU ISHEDBYr, @AT/?’Q DATE‘ TIME //ZZﬁEDBY (siG T E) . DATE TIME RELINQUISHED BY: (SIGNATURE) DATE TIME
Al v SlaED ) L/)

w&oa\( (S)IGNATUR "DATE " | TIME HECEIVED BY: (SIGNATURE) DATE ' | TME | RECEIVED BY:(SIGNATURE) DATE | TIME
bofi) , ; , |

el oy o 19D LABORATORY USE ONLY -

RECEIVED FOR LABORATORY BY/ISIGNA RE) DATE" {USTODY INTACT | CUSTODY SEALNO. LABORATORY REMARKS

[ves [ r“zo;' :

ORIGINAL



